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METHOD OF CONTROLLING DIAGNOSTICS IN 
A PRINTING SYSTEM 

The present invention relates generally to a diagnos 
tic technique for a printing system, and, more particu 
larly, to an improved method for prohibiting jobs pro 
grammed in one system mode from being processed 
while the printing system is in another system mode. 
As development in the area of electronic printing 

progresses, the availability of multi-functional printers 
increases dramatically. One example of an electronic 
printer that can perform various services on a print job 
concurrently, such as scanning, editing and printing, is 
the DocuTech® printer manufactured by Xerox® 
Corp. One version of the DocuTech® printer is net 
work capable, i.e. it is adapted to function as a “stand 
alone" printing machine or as a network printing ma 
chine receiving print jobs via a network input or con 
nection. In one example of operation of the Docu 
Tech ® printer, a customer can create a print job on the 
printing machine or capture a network print job by way 
of the network input. Typically, these customer-created 
jobs are serviced in a system mode, referred to as a 
“customer mode”. 
Under certain circumstances, a printer is unable to 

perform one or more services on a print job due to one 
or more system malfunctions. In the DocuTech ® 
printer, for example, system malfunctions are managed 
through use of an implementation which is accessible 
when the printer is in a mode referred to as a “diagnos 
tic mode". To perform diagnostics on the DocuTech ® 
printer, a customer service representative (“CSR”) 
switches the system mode from the customer mode to 
the diagnostic mode, the diagnostic mode being switch 
able between two submodes, namely a “service opera 
tor” mode and a “service diagnostic” mode. In the 
service mode, the CSR can create a print job and pro 
cess it on the printer to determine any problems that 
might exist as a result of executing the print job on the 
printer. In the service diagnostic mode, the CSR can 
gain further information regarding speci?c problems by 
executing one or more diagnostic routines which serve 
to focus attention on speci?c problems of the printer. 
For example, one diagnostics routine might be directed 
toward ?nishing diagnostics in which the binding of a 
set of sheets can be examined. Diagnostic routines are 
discussed further in the following patents: 
US. Pat. No. 4,206,995 
Patentee: Legg 
Issued: Jun. 10, 1980 
U.S. Pat. No. 5,202,726 
Patentees: McCulley et al. 
Issued: Apr. 13, 1993 

In one example of operation, a CSR switches the 
DocuTech printer into the diagnostics mode and opens 
up the printer, with its attendant image output terminal 
(“IOT”), to observe various functions of the IOT, such 
as the above-mentioned binding process. To observe 
these various functions the CSR may very well reach 
into the IOT to manipulate one component or another. 
Reaching into the IOT in this fashion can, however, be 
quite dangerous if the printer permits a job created in 
the customer mode to be executed while the CSR is 
performing diagnostic functions on the printer. In the 
stand-alone version of the DocuTech printer, the IOT 
will not start up to execute a customer mode job if the 
CSR has the printer switched into the diagnostics mode. 
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2 
On the other hand, the network DocuTech printer will 
permit a customer mode job, received via a network 
input, to be executed while the CSR is performing diag 
nostics in the diagnostic mode. It would be desirable to 
provide a technique that prevents a network printer 
from executing a customer mode job, received from the 
network input, while the printer is being operated in the 
diagnostic mode. 

In performing diagnostics on a network printer, it is 
believed that the network input is typically inactivated. 
Accordingly, for the typical situation, while the printer 
is in the diagnostics mode, network jobs are not re 
ceived at the network input. This inability to receive 
network jobs during diagnostics is undesirable since 
network printing system malfunction(s) can occur at the 
network input. On the other hand, it would be undesir 
able to consider every incoming network job in the 
diagnostics mode since the CSR may wish to perform 
diagnostics on just a selected few of the incoming jobs. 
To analyze printing system malfunction(s) at the net 
work input, it would be desirable to selectively direct 
jobs through the network input and/ or into the diagnos 
tic mode for diagnosis thereof. 

In accordance with one aspect of the presently dis 
closed invention there is provided a method of perform 
ing a service on a job with a printing system in which 
the printing system is selectively operable in a ?rst 
system mode and a second system mode, including the 
steps of: programming the job with instructions for 
directing the printing system to perform a selected ser 
vice on the job, said programming step being performed 
in a selected one of the ?rst system mode and the second 
mode; providing the job with a job tag for indicating the 
system mode in which the job was programmed; deter 
mining in which system mode the printing system re 
sides; and comparing the job tag with the determined 
system mode prior to performing the print-related ser 
vice on the job. In the preferred embodiment of the 
present invention, the service is performed on the job 
when the system mode indicated by the job tag is the 
same as the determined system mode. 

In another aspect of the presently disclosed invention 
there is provided a method of performing a service on a 
job with a printing system in which the printing system 
is selectively operable in a ?rst system mode and a sec 
ond system mode, including the steps of: providing a 
job database containing a plurality of jobs, each of the 
jobs in the job database having a job tag for indicating 
the system mode in which the job was programmed; 
selecting one of the plurality of jobs to perform a print 
related service thereon; determining in which system 
mode the printing system resides; and comparing the 
job tag with the determined system mode prior to per 
forming the print-related service on the job. In the pre 
ferred embodiment of the present invention, the job is 
deleted if the job tag is different than the determined 
system mode. 

In yet another aspect of the presently disclosed inven 
tion there is provided a method of performing a service 
on a network job with a selected job name, the network 
job being transmitted to a printing machine, which is 
selectively operable in a ?rst system mode and a second 
system mode, by way of a network input, including the 
steps of: disposing the printing machine in the second 
system mode; receiving an indication that a network job 
with a job name is being transmitted to the printing 
machine while the printing machine is disposed in the 
second mode; and determining whether the job name of 
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the job being transmitted to the printing machine corre 
sponds with a selected network job name. In one exam 
ple of operation, the job being transmitted to the print 
ing machine is designated with the selected job name 
and the network job is received at the printing machine 
for performing a diagnostic step. 
These and other aspects of the invention will become 

apparent from the following description, the descrip 
tion being used to illustrate a preferred embodiment of 
the invention when read in conjunction with the accom 
panying drawings. 
FIG. 1 is a perspective view of an electronic printing 

system; 
FIG. 2 is a block diagram depicting the major ele 

ments of the system of FIG. 1; 
FIG. 3 is an elevational, schematic view illustrating 

various components of the system of FIG. 2; 
FIG. 4 is a schematic view showing certain construc 

tion details of the document scanner of the system of 
FIG. 1; 
FIG. 5-7 comprise a schematic block diagram of the 

control section of the system shown in FIG. 2; 
FIG. 8 is a block diagram of the operating system, 

together with printed wiring boards and shared line 
connections for the system shown in FIG. 2; 
FIG. 9 is an elevational view of an exemplary job 

programming ticket and job scorecard displayed on the 
user interface touchscreen of the system shown in FIG. 
1; 
FIG. 10 is a schematic block diagram depicting a 

system state controller with virtual machine examples; 
FIG. 11 is a schematic block diagram showing details 

of the system state controller including virtual machine 
and service examples; 
FIG. 12 is a schematic block diagram showing the 

relationship between the system state controller and 
other system components; 
FIG. 13 is a schematic view of a system mode transi 

tion diagram; 
FIG. 14 is a flow diagram depicting the manner in 

which jobs are tagged to designate the mode in which 
they were programmed; 
FIG. 15 is a flow diagram depicting the manner in 

which job tags are used to prevent jobs programmed in 
one mode from being executed in another mode; 
FIG. 16 is a flow diagram depicting the manner in 

which system resources are reclaimed upon switching 
out of a diagnostic mode; and 
FIG. 17 is a ?ow diagram depicting the manner in 

which network jobs are managed by the system when it 
is switched into the diagnostic mode. 
While the present invention will hereinafter be de 

scribed in connection with a preferred embodiment 
thereof, it will be understood that it is not intended to 
limit the invention to that embodiment. On the con 
trary, it is intended to cover all alternatives, modifica 
tions and equivalents as may be included within the 
spirit and scope of the invention as de?ned by the ap 
pended claims. 
As used herein, a “Request” is any set of instructions 

or commands input by an operator, arriving via the 
network, or generated internally by the system. A Re 
quest is issued to: 
initiate new processing on a job (e.g. scan & print the 

job, edit the stored job, etc.) 
generally control the system’s operation (e.g. stop the 

printer & any related print processing, shut down all 
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4 
current processing in preparation for power off or 
switch to diagnostic mode, etc.) 

control previously initiated job processing (e.g. abort 
the job, suspend the job, resume a previously sus 
pended job, etc.) 
Each Request which initiates new job processing is 

asking system 2 to perform some function which is 
divided into a series of “Virtual Machines” 156 (shown 
in FIG. 10). A virtual machine is logically a single oper 
ation on a job while a set of virtual machines is a plural 
ity of discretely controlled operations for processing 
jobs. In actual implementation, each Virtual Machine 
156 requires various system “Services” or Service 
Pieces 158 to carry out its operation. Each Service 
Piece 158 provides a speci?c low level system function. 
The same Service Piece may be used by multiple trans 
actions as part of a higher level logical operation. In 
providing its speci?c function, each Service Piece uses 
basic system “Components” or physical resources such 
as hardware modules, software modules, or system 
resources (memory, disk, etc). The same Components 
may be used by multiple Service Pieces. 

Individual Virtual Machines are identi?ed by a 
“Transactionld”. Individual Service Pieces are identi 
?ed by a “Serviceld”. When a particular Service Piece 
158 is working on behalf of a speci?c Virtual Machine 
156, it identi?es itself by a “ResManager ID” which 
consists of a Transactionld, Serviceld pair. Resource 
(Res) Manager de?nes resource mapping that provides 
resources to clients on demand. 

Referring to FIGS. 1 and 2, there is shown an exem 
plary system 2 supporting the processing of Requests in 
accordance with the teachings of the present invention. 
As will appear, system 2 has a plurality of independent 
functions (such as scan, print, etc.) which operate asyn 
chronously, with operation being implemented by a 
shared set of Service Pieces and components. The ex 
emplary system 2 shown for purposes of explanation 
provides network, scan, make ready, and print functions 
with both remote and on-site inputs in the form of net 
work 5 and scanner 6, controller 7, and printer 8. Inputs 
to scanner are images, whereas inputs from network 5 
are PDL (page description language) formats such as 
Interpress, Postscript, or HP PCL. To enable system 2 
to be tailored to the speci?c needs of different custom 
ers and provide different functions to different custom 
ers, other con?gurations may be envisioned such as a 
stand alone printing system composed of scanner, con 
troller, and printer 6, 7, 8 respectively, a network 
printer composed of network 5, controller 7, and printer 
8 respectively, etc. 

In system 2, components such as memory are shared 
by different Service Pieces running concurrently on 
behalf of various Virtual Machines which have been 
initiated in order to meet the current set of new job 
processing Requests. As a result, it is necessary, when 
these components become scarce or unavailable as, for 
example, due to a fault, overload, etc. to re-prioritize 
the Virtual Machines. This may lead to shutdown of 
one or more Virtual Machines even though all the Ser 
vice Pieces needed by that Virtual Machine are ready 
and able to perform. These same Service Pieces will 
continue to be available for Virtual Machines other than 
the Virtual Machine or Machines shut down. 

In order to provide a balance between the Virtual 
Machines, allow interaction in a controlled and ef?cient 
manner and provide prioritization of response to Re 
quests, the present invention is provided. 












